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ABSTRACT

Lesions in the spleen and livers of Leishmania infantum -infected BALB/C were studied for 36
weeks and the frequency of mast cells and eosinophils in the lesions were calculated. The tissues
were stained with a newmly developed method designed to detect mast cells and eosinophils
simultaneously. Lesions appeared from week 13 post-infection and both the number and size of
the lesions increased gradually and continued as the infection matured. Eosinophils comprised
(95%) of the cell types in the lesions and probably play an important role in Leishmania
infantum control. In comparison to eosinophils less number of the mast cells was observed in
the lesions all the times during the infection.
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INTRODUCTION

Leishmania a protozoan parasite that lives primarily within arephages, causes the disease
leishmaniasis.Leishmania donovani causes visceral leishmaniasis (VL), dissemintaiespleen,
liver and bone marrow (BM), but L. major causesanebus leishmaniasis (CL), remains in the
cutaneous lesion and the draining lymph node (1)

The resistance or susceptibility of the host depesrd the selection of Thl or Th2 lymphocyte
and activity that seems to operate in most infestiand leishmaniasis models as well.
Susceptibility of inbred mouse strainslteishmania infection is attributed to the predominance
of the Th2 cytokine pattern response which is nodng among the various mouse strains
considered resistan?)(

CD4-Th2 cells (the main sources of IL-4 and IL-488 responsible for production of mast cells,
basophiles, and eosinophils (3-4). Which are réeduinto peripheral sites to take part in innate
immunity as the effector cells against local stingby)
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Upon stimulation mast cells and eosinophils produadous bioactive mediators, such as
histamine, arachidonic acid metabolites, proteasbemokines, and cytokines rapidly (5, 6).
Also CD4-Th2 cells are the main sources of IL-4 dnd3, non-lymphoid producers of these
cytokines also may play an important role in imntynpathology (7, 8) of parasitic infections
(9, 10)

MATERIALSAND METHODS

A total of 110 female BALB/C mice 8-10 weeks oldaimtained in our laboratoryyere infected
with L infantum, by injecting of 1000 promastigotes in the pergom.

Four infected & two control mice were processechel® days during 36 weeks investigation for
histology study. Liver and spleen tissue was fixedVT* fixative for 24 h , tissues were
processed and embedded in paraffin. 5um thickiosectwere cut and stained wigh new
method (11).

At least ten sections were measured in each t@sdevere subjected to cell counting for every
sample of liver and spleen tissues. The numbenast cells and eosinophils were counted in

each section by x 400 magnification (per AimThe total number of lesions in a minimum of 10
graticules of each infected section was calculated.

RESULTS

From week 3 post infection eosinophils were obs#imethe liver and spleen samples, the skin
samples showed a little number of eosinophils.wBgk 10 post infection clusters of eosinophils
could be seen, predominantly in peri-vascular acédke liver and spleen tissue. At week 13,
lesions started to form and rapidly became prontinetissue sections. The number of lesions

in the liver increased from 18 per 100 rhat week 13 to 70 per 100 mnat week 36 and the

number of lesions in the spleen increased fromekPO mm at week 25 to 30 per 100 rat
week 36, end of the experiment (Fig.1).
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Figure 1: lesionsin liver and spleen
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The number of eosinophils in the liver was seebetdigh ranging from 101 per rdnat week 4
post-infection to 4600 per nérby week 36 and the number of eosinophils in thieen was
seen ranging from 16 per rdrat week 3 post-infection to 1560 per by week 36 (Fig.2, 3).
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Figure 2: amount of Eosinophilsin liver

1800
1600 -
1400 -
1200 -
1000 1 O infected
800 -| m control

600 -

400 -

200 HH

0 .-.‘.-.nﬂn['Lﬂﬂ_ﬂ
O
Lo
—

T
o Q Q o O
-l ™ T} :|| C")

210
230
250

days

Figure 3: amount of Eosinophilsin spleen

Mast cells were observed in liver tissue by wegdoSt-infection. The number of the mast cells
increased from 11 per n#rat week 5 post infection reaching a maximum of p86 mn? at
week 36 and the number of the mast cells in theespincreased from 23-34 per diat week

30 post infection and reducing to 11 per filater end of the experiment (Fig.4,5). Compared
with the number of the eosinophils, mast cells casepl only a small per cent of the total cell
number in the infected animals.
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Figure 4: amount of Mast cellsin liver
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Figure5: amount of Mast cellsin spleen
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Figure 6: amount of Eosinophilsin skin
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Figure 7: amount of Mast cellsin skin

The number of mast cells in the skin increased fi@¥16 per mrA at week 3-7 and 11-15 per

mm? at week 30-34 (Fig.6, 7). There was no big diffiee2in eosinophils number in the skin of
the infected and control animals

DISCUSSION

Mast cells and eosinophils are bone marrow derigells are collectively regarded as key
effectors of type2 immunity and immunopathology )(1Respite their different development,
homing properties, diversity of effector functioreyd the phenotypic heterogeneity of mast
cells, they share the potential for IL-4 and IL{dr®@duction upon stimulation (13, 14). Mast cells
and eosinophils, moreover, are preferentially ledan peripheral inflammatory sites and are
positioned to mediate effector functions and orthaés type2 immunity (15, 16). According to
the results that obtained in the current studyipfesiumbers increased from 13 weeks post-
infection and reached a peak by 36 weeks posttinfecThis peak at 36 weeks post-infection
may be the time of parasite dissemination. Eosim®plumbers were observed to increase after
week 4 and their number remained high throughaiestperiment. Unlike eosinophils, mast cell
numbers were seen to increase from week 5 posttiofe reaching a maximum 230 per mm2
by week 36 post-infection. 4.7% of the cells prése the lesions were mast cells and 95.2 %
were eosinophils. One interpretation is that whils¢ eosinophils may be an effector cell
actively participating in destruction the mast dslimore important in maintaining control of
tissue repair and regeneration and may therefove hahelping role in fibroblast activation,
regulating their activity in collagen production7(118). The mast cell dynamics fit with the
developing of lesions, were frequently observedarals the periphery of the lesions and always
followed the increase in eosinophils numbers. adllalar micro-organisms such as Leishmania,
have adopted many different mechanisms for th@ligation inside the host (19) and the host
resistance is depend on the development of spemliemediated immunity (20,21). Among
other cells eosinophils which have crucial role cell cytotoxicity have been reported to
participate to the control of parasitic infectio(®2, 23). Also the precise mechanisms of
Leishmania destruction remain to be established.f@lowing mechanisms of eosinophils may
be important in parasites destruction Firstly: Bophils may lyses infected phagocytes,
secondly: reactive oxygen intermediates release@dsmophils might be responsible for the
parasite destruction (24), thirdly: eosinophils ldodunction as immunoregulatory cells by
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releasing soluble mediators such as &NE5, 26) that regulate the entry and intracellular
multiplication of parasite in host cells.
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